Abstract. Armenia has been well known for wine production for many centuries. During Soviet times the industry was particularly specialized in wine, brandy and sparkling wine making. Nearly 25% of brandy produced in the Soviet Union was made in Armenia. After the independence in early 1990s, the industry as a whole collapsed and production volumes declined sharply. Wine industry also shrunk dramatically. During late 90s and early 2000s the sector started to grow slowly. However, the main driver of the sector was brandy production. During recent years the volumes of wine production also started to slowly recover. However the wineries in Armenia still have a number of problems: technology and equipment in wineries need to be replaced; production and quality control systems do not correspond to the international requirements; there is a lack of specialists for key winemaking positions, such as wine technologist or laboratory specialist; there is a need for short-term and long-term training, since most of professionals that graduate from wine-related departments in higher or vocational education institutions do not possess necessary skills and practical experiences to contribute to the production process. The main goal of this research was to improve the perception of the experience, management systems and needs of winemaking companies in Armenia, as well as to identify training and technical assistance needs for winemakers. The focal point of this study was the winemakers' training needs assessment, as a result of which it is envisaged to develop and implement training programs in winemaking sector jointly with well known foreign universities. In the scope of the study Management Systems and Skill Assessment has been conducted and number of recommendations for improvement has been proposed.
Study methodology
During the study, all wineries operating in Armenia were visited and face-to-face interviews were conducted with the directors and wine technologists. As of October 2014, around 35 companies involved in wine production were identified in Armenia, but 5 of those were newly established and did not have any wine production yet. 1 The ICARE research team contacted all those companies, but the number of responding companies was 27. Two surveys have been conducted. The first one was aimed to identify the training needs in the wineries, reveal current situation and problems in the wineries. Main parts of the survey were: a) general information about the company, b) training needs assessment and c) the state of the sector and further development expectations.
Within the scope of the second survey, Management Systems and Skills Assessment was implemented. This survey was conducted with the company manager or operating director and provided information about management practices and efficiency assessment across five components necessary for business development: Production, Innovation and Technologies, Strategic Management, Marketing and Sales, and Finance. Through 5-point Likert scale, the relative importance of each characteristic as well as the ranking of each category was shown. The survey components were adapted using a model called 
Sector background
Grape wines were produced in Armenia for several Millenniums. The world's oldest winery was discovered on the territory of Armenia in 2011. 3 It dates back to 4000 B.C. and proves that the tradition of wine making in Armenia is nearly as old as the country itself. During the last century wine production volumes in Armenia have increased drastically. It needs to be mentioned that after 1985 when the peak of grape production in Armenia was observed, there was a noticeable decline of grape production volumes mainly due to aging vineyards.
Prior to independence, 2 industrial unions, 3 large winemaking factories and 26 wine plants were involved in brandy and wine production 4 . According to the data of the RA NSS, during the first 7-8 years of independence, wine production decreased more than 30 times in the country, the production of champagne -more than 3 times, and that of brandy -5 times. In late 1990's production of wine started to be rehabilitated, although in a small pace. During late 90-s and early 2000-s the sector started to grow slowly. However, the main driver of the sector was mainly brandy production. During recent years the volumes of wine production also started to recover. Exported wine and brandy are mainly supplied to the Russian market.
The grape/fruit wine and brandy sector in Armenia is one of crucial segments for economic growth and employment. The 2014-2025 development policy 5 set by the Government of Armenia seeks to develop several sectors that will contribute to economic growth and poverty reduction. Private sector development, business environment improvement and vocational education are within the main focus of the policy. In particular 2010-2020 Sustainable Agricultural and Rural Development Policy prioritizes high-value added processing industries, such as wine production. 6 Armenia has climate and soil characteristics that suit grape production. Main grape producing regions are Ararat Valley, Ararat Valley foothills, North-East of Armenia, Vayots Dzor. Over 83% of grape production in Armenia is in Ararat and Armavir Marzes. Not surprisingly many processing plants are located in these two marzes to minimize transportation expenses and avoid grape fermentation in the transportation process. Grape production in the country has an increasing trend. Figure 1 shows that grape production volumes have increased from 186 thous. tons in 2008 to 241 thous. tons in 2013.
In 2007-2011, growth in the production volume was observed due to the increase in both local and foreign investments over the recent years. During the last few years, large investments were made in the winemaking sector, especially for purchasing progressive technologies and modernization of production processes. Areas under grape cultivation also increased during recent years. Some processors choose to have their own vineyards to be able to grow specific varieties of grape. This contributes to increased areas under grape cultivation.
Volumes of wine and brandy produced in Armenia have been showing a steady growth. There was a slump in production in 2009, which was an echo to financial crisis consequences, but from the next year on the increasing trends continued. Figure 2 shows the statistics on wine and brandy production from 2006 to 2013.
The figure shows that brandy production nearly doubled during last five years. Wine production experiences a slower growth and has increased from 4.4 to 6.4 mln. liters in the last 5 years. Taking into consideration favorable Government policies for wine production, 7 and the number of newly established wineries, it will be reasonable to assume that the volumes of wine production are expected to grow.
During recent years wine exports, as well as local wine sales have noticeably increased. Nevertheless per capita wine consumption is still very low. This fact is brought forward as one of the obstacles for wine industry development by EV Consulting in their study of the Armenian wine making sector. 8 Wine imports dynamics over the last years is presented in Fig. 3 .
Decline in import volumes from 2008 to 2009 can be attributed to post-crisis shocks that in countries like Armenia are experienced with a slight delay. After 2009 the imports have increased nearly 3 times and amounted to 717 thous. liters in 2011. It is interesting to note that during next two years imports of wine declined nearly two times. This can be explained by the increased consumption of local wine and by the fact that within last few years several Armenian These numbers are still expected to grow, since number of new producers had obtained wine production license during the last year and some of those are pure export-oriented. The wineries in Armenia still have a number of problems. The production and quality management systems still do not meet to the international standards. Despite the investments made in the sector during the recent years, a large number of wineries continue using outdated technologies, which, undoubtedly, affects the quality of wine. However, this study is focused on one of the problems only -professional training of winemaking technologists.
Study results

Situational assessment
General description of winemaking companies:
The Fig. 5 below shows that there are very few big scale wine productions in Armenia. About 52% of companies surveyed had less than 20 people permanently employed in the winery and only 22% of those had more than 60 people permanently employed in the company. Wineries usually hire some seasonal help during grape procurement period. Number of seasonal employees can be twice as much as number of permanent employees in the company.
The average winery capacity was about 7-8 times more than the actual production volumes. Almost 80% of companies surveyed export their production, be that a wine, brandy or vodka (Fig. 6 ).
For those who exported, the average share of exports was about 60% of company total production. 8 companies, i.e. roughly half of those who export wine, reported that they export more than 90% of the wine produced. It is a common practice that wineries may produce alcoholic beverages other than wine as well. Companies surveyed were producing four main groups of beverages: Wine, Fruit wine, Brandy, Sparkling wine and vodka. Apparently beverages produced by most of companies are wine and brandy. But only 10 out of 27 companies surveyed produce only wine (grape wine or fruit wine).
Increasing quantity and quality of wineries' production is the focal point of all companies and one of the priorities of the Government of Armenia in the strategic plan for the next decade. There are several obstacles companies face for achieving higher sales volumes and quality excellence (as mentioned by responding companies in Fig. 8 ).
About 63% of companies mentioned that they need more financial means, and over 55% mentioned the need for better technologies and/or need for own laboratory. problematic positions. In addition to that, they mainly mentioned that candidates do not have enough skills and experience, whereas for technical specialties such as mechanics specialty, the curriculums of educational institutions were not found appropriate. The discrepancy between educational curricula and skills needed in the production was mentioned for lab worker/biochemistry specialist, technologist and wine making specialties as well (see Fig. 9 ). Many production managers were supporting an idea of promoting development of professional skills and capabilities of their employees. Only 3 out of the sample considered that there is no need for that. But when asked about trainings or seminars conducted during the last year for wine making specialists, 9 companies did not respond at all. 72% of companies that answered the question did provide trainings for their winemakers during the previous year, while 28% did not. The number of wine makers participating in the trainings is presented in Fig. 10 .
If we look at the culture of conducting trainings by the size of the company, we can state that larger companies are more likely to conduct trainings for their employees. All companies in the sample with 60 or more employees are conducting trainings (either regularly or not always).
Secondary data analysis and desktop research revealed that in the wine sector there is a need for skilled labor, while the educational system in Armenia does not provide the necessary skills and knowledge to graduates.
In the light of this statement, wineries' management was asked to name possible ways to improve professional capacities of employees (several answers were allowed). More than 50% of managers mentioned that practical training in education curriculum needs to be strengthened. 37% of company officials mentioned also that there is a need in Armenia to organize educational programs in cooperation with international organizations. This will bring in the expertise and knowhow from leading universities and will promote application of the best experience across the world. Same share (37%) belongs to the statement that educational programs need to be revised and adjusted based on market requirements. 26% of surveyed managers mentioned that relations need to be established between Armenian and International educational institutions and that the knowledge of academic staff preparing employees for wine industry needs to be upgraded.
The study identified the necessity of training and skill development for winemakers. The figure obviously shows that "Furnishing the laboratories with modern equipment and related specialists" is the most current for the wineries, and about 85% of wineries think that their winemakers need training or skill development on particular topics. The next important training field is "Availability and application of necessary equipment for the products produced" (77%), followed by "Modern technologies used in production" (73% think there is a need of training in this field) (see Fig. 12 ).
In addition to identification of training needs according to target fields, the research also revealed the priority areas in the wineries where winemakers need to be trained. The complete picture is provided below (*1 = not important fields, 5 = primary fields).
The table shows that the wineries consider the following fields as the primary ones for their winemakers 44% of companies believe that higher volumes and better quality will be achieved if there are improvements on the legislative and tax fields, and about one third of companies need skilled labor.
Training needs assessment of wine makers
There were total of 95 winemakers employed within 27 wineries that participated in the survey. Wine production plants mainly hire people through announcements. This option was selected by 76% of respondents. 48% mentioned that they hire people through personal connections; about 32% of surveyed Managers also mentioned that they hire people via company web-site and directly from Universities, and only 8% mentioned career centers.
Even though the companies figured out how to recruit employees, there are still some jobs that are hard to fill. Surveyed managers pointed out that there is lack of specialists with necessary skills nearly across all Sixty-four percent of the winemaking companies do not have any international certificate in the fields of food safety or quality management. Of those that do 4 wineries have ISO 22000, and 3 wineries have ISO 9000 or ISO 9001 certificates (presented in Fig. 13 ). The companies greatly valued inclusion of information on food safety standards, normative legal acts defining related safety 
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indicators pursuant to the generally accepted international requirements, and HACCP in the training program. The questionnaire also contained questions regarding the high technology solutions used in the wineries. We can state that accounting software have already been introduced in the winemaking companies. 85 percent of the companies have introduced accounting software (the main company providing such software is the Armenian Software), while the remaining companies are planning to introduce in the near future. Twenty-three companies are familiar with the methods of testing the finished products, of which 20 actually apply those methods in the wineries.
Nineteen companies are aware of websites providing winemaking and viticulture research and development, however only 15 companies use the information available in these websites. Agricultural portals providing information on weather conditions and market prices are familiar to 14 wineries, however only 6 of them are actually using these portals. Nearly all companies know about modern laboratory equipment, however only 8 companies actually have such equipment. The reason, perhaps, is the lack of finance. Client relationship management (CRM) software, electronic sales systems are known to comparatively less number of companies, while they are used by only a few companies (see Fig. 14) . Many wineries are envisaging in their short-term and long-term plans to purchase different equipment, high technology solutions, for which they need financial and technical assistance. The companies have the following needs in technological re-equipment or additional investment:
• Ion exchangers for wine processing Part of the companies will step by step accomplish these investments on their own, while others are expecting technical (18% of the companies) and financial (20% of the companies) assistance. 
Management systems and skills assessment
The Management Systems and Skills Assessment survey consists of 5 pillars. The managers were asked to listen through the statement about the company operations and rate the statement according to the scale from 1 to 5 (where 1 means "completely disagree" and 5 means "completely agree"). Any ranking below 3 will indicate the existence of skills gap or inefficient use of a system. Each pillar is represented by separate sub-sections. Each green line represents average ranking of the sub-section, and the maroon line shows the pillar average rank (see Fig. 15 ). The overall grading of the wine sector is 2.84. The complete parameters and values are shown in Appendix. It is obvious that there is a need for improvement across all pillars. Production pillar: Although it was mentioned that production capacities are not utilized effectively, winery managers have indicated that in general companies need more investments in the production process. Shortage of financial means leads to very low computerization while controlling movement of raw materials along the production, and while communicating with suppliers and buyers. Limited ability to conduct laboratory tests is also attributed to low investments in the up-to-date equipment. It was also mentioned that it is hard to outsource the necessary lab equipment or laboratory services, and leasing is not put into practice.
In general, most of the respondents agreed that production workers, such as engineers and laboratory personnel, need to have sufficient skills. They also indicated that production unit may not be well aware of market developments and demand, which implies that the production process is somewhat isolated.
The analysis of production pillar indicates that there is a need for technological improvement and equipment modernization in the wine industry. New labs need to be established and personnel have to be trained to be able to use the equipment.
Innovation and Technology pillar: It was mentioned that today market and business environment do not encourage for learning and innovation, therefore many companies do not see the need for conducting employee training and establishing information channels to learn more about innovations in the related industries. An alternative way of bringing in information and expertise could be collaboration with Universities with regard to research and development, but this partnership is not very valued by wineries either. In general, collaboration across the supply chain shows very weak performance: wineries do not consider technical assistance and advice to suppliers a necessary part of the mutually beneficial relationship.
It would be advised to improve communication with farmers and collaborate with research institutions and Universities for better understanding of market needs and demand.
Sales and Marketing pillar: The managers strongly support the opinion that market expansion is of great importance for the company, but on the other hand they also state that the company does not keenly practice mass marketing, does not implement periodical market analysis, and does not have well elaborated branding. So far this strategy is adopted by most of the companies in the winemaking industry, but the increased competition and higher production volumes are expected to draw more attention towards implementation of effective marketing activities. Within the problems associated with delivery and sales it was clearly mentioned that distributors are underpaid and have no incentive to promote the product.
It is strongly advised that companies in wine industry have separate marketing departments and actively practice the promotion of their product both locally and abroad. Further development of sales channels will provide a platform for wider distribution of the company product, and increased salaries of distributors will reduce employee turnover and decrease the costs of staff training.
Finance pillar: Another observation is that financial planning is underutilized in the winemaking industry. Many companies reported that they may not implement breakeven analysis and do not prioritize the importance of production cost reduction measures. On the other hand the management indicated that companies do not possess sufficient working capital and face constant difficulties for obtaining business loans.
The cost reduction mechanisms have to be enforced in all aspects of wine production. This would appeal to possible funders, and the chances of obtaining additional resources will increase.
Strategic Management pillar: The frequency of training conducted by wineries for their employees was rated below average. It was also noticed that companies are not heavily involved in providing additional educational programs for their employees.
Clearly there is a gap in knowledge and skills, and the need for additional training is identified within wine producing companies.
Recommendations
The study revealed that the winemaking industry in Armenia has taken an expansion path and is expected to develop more within the nearest years. Volumes of wine exports and production are going up and the number of wineries is increasing.
During the last years, new jobs have been created in the sector, however in future it will become an issue to prepare winemaking technologists ready to substitute the middle and old age winemakers who are currently working in the wineries. The wineries face also outflow of winemaking personnel, which means that winemaking technologists are not satisfied with their salaries, and they are ready to change their workplace even for a slightly higher salary. Most of the wineries also need additional winemakers. In addition to winemakers, the companies also need other specialists, for example, laboratory specialist, mechanic, etc.
Most of the winemaking companies believe that their winemakers need to periodically get trained and upgrade their knowledge. The research revealed the training and skill developments needs for winemakers according to target professional sectors. Most of the companies valued implementation of training courses for their winemaking technologists on the topics of "Furnishing of laboratories with modern equipment th World Congress of Vine and Wine 03005-p.9 and related specialists", "Availability and application of proper equipment necessary for the products produced", and "Modern technologies used in the production". According to the priority, the following target fields for training were ranked the highest: a) Control of winery's microbiological and sanitation/hygienic situation, b) Modern technologies applied in production, c) Availability of the equipment necessary for the products produced and their application.
Therefore, the best approach for implementation of trainings will be compiling pertinent thematic courses according to the priority of the target sectors and the ranking, taking into account the training period and duration preferable for the companies.
The companies have strongly valued inclusion of information on food safety standards, normative legal acts defining related safety indicators pursuant to the generally accepted international requirements, and HACCP in the training program. Only a few companies had international certificates in food safety.
The level of high technologies used in the wineries is not so satisfactory. More than half of the companies do not use cost-effective solutions, which would help decrease the production cost and production-related and unrelated losses. The companies do not have sufficient means to shift to modern automated systems and acquire modern laboratories. The sector needs both technical and financial assistance.
Although there is a noticeable increase of investment in the winemaking sector, many producers still lack financial means for improving the technological base and replacing equipment in the production. Some wineries inherited antiquated machinery and huge facilities from soviet times and will never achieve 100% utilization. In addition to that, the old technologies are adversely affecting the quality of wine. So there is an obvious need for refurbishment or complete replacement of the existing machinery. There is also a need to increase the number of laboratories (some processors cannot afford their own laboratory and have to cooperate with other wineries to share their lab equipment). The cost reduction mechanisms have to be enforced in all aspects of wine production. This would appeal to possible funders, and the chances of obtaining additional resources will increase.
One of the main concerns raised by wineries' management is the low quality of input used in the winemaking, which needs to be addressed through helping farmers cultivate grape varieties that are most needed for high quality wine production. In general, collaboration across the supply chain shows very weak performance: wineries do not consider technical assistance and advice to suppliers a necessary part of the mutually beneficial relationship.
Management practices in many wineries need revision and enhancement. Quite a few production plants do not implement any research and do not have a marketing department. Not surprisingly many managers mentioned that there is very low awareness about their production both in the local and on foreign markets. In addition to this, wineries place very low importance to the implementation of financial analysis, such as breakeven analysis and reduction of production costs.
It is suggested that there be direct involvement of university staff in winery activities, such as research and development. As a result of this collaboration, the wineries will receive knowledge of market developments, and the university consultants will be aware of the skill requirements of the wineries.
Appendix. Management Systems Assessment Questionnaire average ranking.
Ranking (1-5)
Economics of production processes
The production capacities are effectively utilized by the company.
2.89
The management of the company shares opinion that the larger the production scale is, the more efficient the operations are
1.44
Breakeven analyses are implemented by the company 2.59
Production planning is conducted at sufficient level.
3.07
The company conducts planning related to procurement of raw materials, equipment and supplies.
3.15
Measures to reduce production costs are of high priority in the company.
2.41
Increase in production volumes is of high priority in the company. 3
Production process
The company has sufficient warehouse space and facilities.
2.93
The movement of raw materials and ready products along the production process is controlled by a computerized system.
2.63
Cleanness and the interior of the production space are at sufficient levels.
3.19
Detailed control/analyses of purchased raw materials are implemented.
3.44
The company has a systemized approach to control health and job security situation.
3.22
The company is in continuous search for new technologies related to improvement of production processes, storage, and sales management.
3.30
The company labor force
Managers of the production process have a sufficient level of relevant skills.
3.15
Technologists of the production process have a sufficient level of relevant skills.
3.22
Engineers of the production process have a sufficient level of relevant skills.
2.67
The above mentioned specialists work collaboratively.
3.19
The production unit operates in collaboration with other divisions of the company.
3.11
The production unit is well aware about marker demand.
2.70
Engagement of new enologists is of high importance for the production process of the company. 2.89
Quality assurance
The consumers' demand towards quality is well-considered.
3.40
The company has a quality control unit and the responsible personnel. 3
The company has a quality control system in place.
2.81
The company has specialists responsible for quality control (engineer, technologist, etc). 3
The company has a threshold for defective produce (units of production, percentage).
2.56
Increasing quality of wine is of high priority by the company.
3.70
The company has a limited ability to conduct microbiological tests.
2.44
The company has a limited ability to conduct chemical tests.
2.22
Innovation
The company introduced new products and used new technologies during the last five years.
3.26
The company has a defined procedure for developing new products.
3.07
The market and business environments continuously encourage for innovation.
2.74
The company periodically conducts employee trainings and learning to encourage innovation.
The company has established information channels to learn more about innovations in the related industry. 2.93
